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Survey and Analysis of Utilization of Tools and
Methods in Product Development 
Kikuo FUJITA 3 and Takahiro MATSUO
 3 Department of Mechanical Engineering, Osaka University,
2-1 Yamadaoka, Suita, Osaka 565-0871, Japan
This paper reports a questionnaire survey on utilization of various tools and methods in the
product development process of Japanese manufacturing industries. After its background and purpose
are described, the result of the survey carried out in the autumn of 2002 is shown, and the awareness
and utilization of tools and methods, their relationships with promotion activities, types of industry,
organizational structure, etc. are discussed. Further, the gotten result is partially compared with the
preceding studies in some Western countries to reveal the underling mechanism in promotion of product
development tools and methods. The analysis reveals that organizational and systematic promotion of
tools and methods should be indispensable for enhancing product development performance and that the
appropriate shape of their utilization depends on the type of industry, style of bossiness, etc.
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Table 1 Distribution and collection of questionnaire
sheets
# of companies # of sheets
Sent sheets 289 1167
Returned sheets 118 221
Return rate 41.8% 18.9%
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Table 2 Breakdown of returned sheet by types of
industry
Types of industry # of returned sheets
Raw material for industries 25
Electronic parts 22
Machine components 15
Industrial equipments and machinery 20
Industrial facilities 59
Information equipments 15
Automotive 6
Electric and electronic consumer appliances 22
Other 37
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Fig. 1 The size of companies in the number of
employees
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Table 3 Utilization of tools and methods in different types of industry
Utilization (%)
Types of
industry
Tools and methods
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Brainstorming 89 90 89 96 88 87 95 88 96
Design review meeting 90 70 93 91 96 93 95 82 96
KJ method 29 17 26 18 26 24 45 47 41
Value analysis (VA) 55 40 48 61 78 54 60 81 52
Value graph 13 0 4 10 13 9 15 20 23
Function structure mapping 30 35 21 41 38 26 26 44 29
Quality Function Deployment (QFD) 46 45 37 52 71 42 53 59 56
Matrix analysis, Morphological chart 18 5 15 27 19 18 20 31 26
Systems engineering approach 15 0 15 10 22 9 20 38 19
Design mockup 50 15 35 45 77 38 78 69 71
Benchmarking 1 68 53 71 74 85 56 90 94 89
Taguchi method 41 37 59 64 42 30 75 63 54
Ishikawa diagram 36 53 46 38 44 29 50 35 33
Pareto analysis 53 60 64 52 69 44 52 59 56
Bottleneck analysis 35 26 33 24 36 36 20 44 33
Fault tree analysis (FTA) 52 30 48 65 73 49 52 69 59
Failure mode effect analysis (FMEA) 56 42 65 74 68 48 60 75 63
Design for assembly (DFA) 23 5 19 30 35 15 55 47 35
Design for manufacturing (DFM) 24 11 11 30 35 17 55 47 31
Life-cycle assessment (LCA) 38 15 37 27 48 32 55 47 58
Entropy assessment 3 0 0 5 4 0 5 7 12
Benchmarking 2 60 56 63 68 77 51 70 94 75
2D CAD system 87 57 79 100 93 96 95 82 81
3D CAD system 76 45 67 96 85 74 90 81 86
PDM (Product Data Management) system 43 16 44 59 42 47 65 71 36
Numerical analysis / Simulation 78 56 84 96 92 78 85 94 76
Commercial CAE software 72 53 73 78 92 78 84 94 74
Originally developed simulation software 60 53 64 68 85 56 59 75 61
Other kinds of numerical analysis software 3 0 0 0 0 8 0 0 0
Optimal design based on mathematical programming 19 19 13 28 22 18 33 50 25
Commercial software for optimal design 24 31 20 31 29 18 40 58 20
Originally developed software for optimal design 16 19 12 23 20 15 33 45 22
Other kinds of software for optimal design 3 14 0 0 0 0 0 0 0
Rapid prototyping 39 17 37 55 64 18 74 69 69
Design of experiment 59 53 63 68 64 52 81 75 68
Total quality control / Total quality management (TQC / TQM) 72 75 70 81 92 64 86 80 70
Statistical quality control 69 74 78 75 79 56 75 87 73
Statistical quality management 55 56 74 58 65 42 53 71 63
Activity-based cost accounting 10 0 8 5 17 6 25 25 19
Literature survey 96 100 100 91 100 94 95 94 93
Patent retrieval 98 100 96 96 100 100 100 94 100
Design catalog retrieval 59 42 63 48 58 71 70 50 62
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Table 4 Contribution of tools and methods in their utilization in different types of industry
Contribution (%)
Types of
industry
Tools and methods
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Brainstorming 1.91 1.95 2.04 1.91 1.87 1.90 1.79 1.80 1.81
Design review meeting 2.17 2.29 2.27 2.38 2.19 2.05 2.05 2.43 2.11
KJ method 1.58 1.33 1.14 1.25 1.67 1.63 1.44 1.71 1.64
Value analysis (VA) 1.75 1.75 1.54 2.07 1.86 1.78 1.50 2.23 1.85
Value graph 1.56 — 1.00 1.50 1.33 1.67 1.33 2.00 1.67
Function structure mapping 1.68 1.57 1.67 1.89 1.67 1.72 1.40 1.71 1.57
Quality Function Deployment (QFD) 1.74 1.78 1.70 1.91 1.82 1.68 1.70 1.90 1.79
Matrix analysis, Morphological chart 1.70 2.00 1.75 1.83 1.40 1.58 1.50 1.60 1.86
Systems engineering approach 1.53 — 1.25 2.50 1.20 1.50 1.50 1.67 1.80
Design mockup 2.17 2.00 2.11 2.50 2.25 1.96 2.29 2.36 2.45
Benchmarking 1 2.01 2.00 1.85 2.24 2.05 1.85 2.05 2.31 2.00
Taguchi method 2.00 2.00 1.94 2.14 2.09 2.05 2.20 2.30 2.21
Ishikawa diagram 1.71 1.30 1.85 1.63 1.82 1.60 2.10 1.67 2.00
Pareto analysis 1.81 2.08 1.89 1.92 1.72 1.74 2.00 1.60 1.73
Bottleneck analysis 1.82 1.60 2.00 1.80 1.89 1.75 1.50 1.86 1.89
Fault tree analysis (FTA) 1.91 1.67 1.75 2.40 1.95 1.91 1.82 2.18 1.88
Failure mode effect analysis (FMEA) 1.91 1.63 2.00 2.29 1.88 1.85 1.67 2.17 1.88
Design for assembly (DFA) 1.76 2.00 2.00 2.17 1.63 1.50 1.73 2.00 1.78
Design for manufacturing (DFM) 1.79 2.00 2.00 2.17 1.63 1.73 1.73 2.00 1.88
Life-cycle assessment (LCA) 1.68 1.33 2.00 2.17 1.82 1.48 1.64 1.57 1.80
Entropy assessment 1.57 — — 3.00 1.00 — 2.00 1.00 1.67
Benchmarking 2 2.02 2.00 1.93 2.20 1.90 1.82 1.86 2.27 1.95
2D CAD system 2.53 2.25 2.64 2.57 2.64 2.57 2.53 2.43 2.59
3D CAD system 2.37 2.00 2.61 2.45 2.41 2.27 2.50 2.54 2.52
PDM (Product Data Management) system 2.03 2.00 2.09 1.92 2.30 1.78 2.31 2.17 2.30
Numerical analysis / Simulation 2.34 2.30 2.14 2.50 2.42 2.37 2.47 2.40 2.45
Commercial CAE software 2.33 2.33 2.25 2.50 2.23 2.33 2.56 2.27 2.50
Originally developed simulation software 2.19 2.40 2.14 2.54 2.24 2.14 2.20 2.00 2.43
Other kinds of numerical analysis software 3.00 — — — — 3.00 — — —
Optimal design based on mathematical programming 1.76 2.00 1.67 2.00 1.50 1.91 2.00 1.71 1.83
Commercial software for optimal design 1.97 2.00 2.25 2.40 1.50 2.13 1.83 1.71 2.00
Originally developed software for optimal design 2.10 2.00 2.00 2.00 2.00 2.00 1.60 2.00 2.50
Other kinds of software for optimal design 2.00 2.00 — — — — — — —
Rapid prototyping 2.28 1.67 1.90 2.18 2.38 2.25 2.50 2.45 2.55
Design of experiment 1.93 2.20 2.24 2.27 2.00 1.74 2.06 2.25 1.94
Total quality control / Total quality management (TQC / TQM) 1.91 2.07 1.84 1.94 2.00 1.76 2.06 2.00 2.05
Statistical quality control 1.97 2.29 1.95 2.20 2.05 1.75 2.07 1.92 2.16
Statistical quality management 1.90 2.10 2.00 2.18 1.73 1.65 1.90 1.80 2.00
Activity-based cost accounting 1.62 — 2.50 2.00 1.00 1.25 1.60 1.75 2.00
Literature survey 2.14 2.09 2.33 2.19 2.22 2.08 2.16 1.93 2.24
Patent retrieval 2.32 2.27 2.41 2.41 2.26 2.15 2.62 2.00 2.52
Design catalog retrieval 1.86 1.88 1.82 2.10 1.79 1.91 1.50 1.88 1.69
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Table 5 Utilization of digital engineering tools in different types of industry
Utilization (%)
Types of
industry
Digital engineering tools
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2D CAD system 83 56 68 100 90 95 94 66 73
3D CAD system 73 52 50 93 80 73 77 100 91
Low-end 3D CAD system 9 16 14 0 5 7 7 0 9
Mid-range 3D CAD system 33 32 14 53 35 41 33 0 41
High-end 3D CAD system 38 32 23 40 50 32 33 83 68
Original CAD system based on wireframe model 5 12 0 7 0 5 0 0 0
Original CAD system based on surface model 5 16 0 7 0 7 0 0 0
Original CAD system based on solid model 10 12 18 13 15 8 0 0 0
Commercial CAE software 63 52 5 74 75 68 60 100 63
Integration between CAD system and CAE system 53 52 45 73 65 42 60 100 77
Integration between CAD system and CAM system 35 16 32 47 30 31 47 83 55
PDM system 39 12 41 40 30 46 47 100 33
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Fig. 6 Utilization of digital engineering tools
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